Abstract -A deterministic model to predict response with mass selection when a major locus is segregating is presented. The 
either the whole genotype effect (genotypic methods) or only the Mendelian sampling deviation of the major locus (Mendelian methods) was compared with selection using only performance record (phenotypic method). Relevant differences in response between using and ignoring information on the major gene were observed only when the favourable allele was at a low frequency. When the major locus had a completely additive effect, all the genotypic or Mendelian methods had a higher cumulated genetic gain in the first 3-4 generations of selection but this advantage was lost thereafter. In the long term, without exception, all methods using genotype information of an additive major gene had lower cumulated gain than phenotypic selection over a wide range of parameters. The reason for the long-term loss, was a reduction in the intensity of selection applied to the polygenic background arising from increasing the differences in the selective advantage between genotype groups. The same trend was observed when the favourable allele of the major locus was completely recessive or dominant, with the exception of the cases of a large recessive locus (over one phenotypic standard deviation) where the extra early gain from using genotype information was maintained in the long term. This was explained by the inefficiency of the phenotypic selection to fix the favourable allele due to the linkage disequilibrium built-up between the major locus and the polygenic effects. Differences in the inbreeding rate were also observed between these methods: the genotypic methods had the highest inbreeding rate while the Mendelian had the lowest. The difference in the inbreeding rate was mainly observed in the first generations of selection and increased with lower starting frequency of the major locus. @ Inra/Elsevier, Paris major gene / indice / gain / inbreeding / loss Résumé -Réponse à la sélection massale en présence d'un gène majeur identifié. On présente un modèle déterministe de prédiction de la réponse à la sélection massale quand un gène majeur est en ségrégation. Le [8, 11, 12, 16] [2, 13, 17, 18, 20] . However, Gibson [6] parents, where S A p < S AB , X < -5'BB!; and ! !A,! > !a,AB,x ! aa,BB,x (with overdominance the selected heterozygotes may be ranked differently).
Assuming that selected parents are randomly mated and there is equal family size for each mating pair, the genetic parameters in the offspring generation (denoted with * ) are expected to be: and where ( 7 r jk , m 7 r jk ,j) is proportional to the probability of a sire from group jk, m being randomly mated with a dam from group jk, f; and T(j*k* Ijk, m; jk, f) is the probability of a mating pair from groups jk, m and jk, f having an offspring j * k * , given Mendelian As expected those methods which assign a greater weight to the major genotype had lower probability of actually losing a rare favourable allele.
However, the method of estimating B U when using genotypic I and Mendelian I methods of selection had a great impact on the probability of losing the favourable allele. Unless the differences in the polygenic mean between genotype groups were restricted, the probability of losing the favourable allele was large, especially when the single locus had a small effect. The error associated with the estimation of BU when only few individuals belong to a given genotype group can be quite large overcoming the greater selective expected from the individuals with the better genotype.
DISCUSSION
In this paper a deterministic approach was presented to predict response to selection when a major locus is segregating. A flexible selection index framework was used to describe the different selection methods compared in this study (and in This study considered only some specific cases of how the major locus and the polygenic components may be weighed in a selection process. However, the selection index approach used in this study would allow testing of any possible combination of weights given to both genetic sources. The antagonism between the short-and the long-term genetic response first reported by Gibson [6] and confirmed by further studies including this one, appears to suggest that there is no general formulae for maximizing genetic response across the whole selection process when a major locus is segregating. Dekkers and Van Arendonk [3] showed that selection response at a given timescale may, however, be optimized by modifying the weight given to the major locus across the different rounds of selections. Their method for finding the optimum weight to maximize gain at a given time will easily be implemented in the deterministic model proposed here. Where estimates O f /LAA , /LAB and p BB are poor, the regression estimates for these means (i.e. ILAA , /-lAB and /ZBB expressed as deviation from the overall mean are equal to 2(1 &mdash; p)-y, (1 &mdash; 2p)q and -2p-y, respectively) might be considered in the selection index given in equation (5) .
